Reports from our clinical laboratory database show that 75% of children <2 years old tested for celiac serology who were found positive for deamidated gliadin peptide (DGP) antibodies had negative results for tissue transglutaminase IgA. DGP levels were shown to decline and disappear without a gluten-free diet. This observation questions DGP's specificity for diagnosis of celiac disease.
in 15 (7.4%) infants. These infants were referred for biopsies in order to make a final diagnosis. In the remaining 152 (75%) infants, tTG was negative (Ͻ3 U/ml) ( Fig. 1) . We contacted the referring physicians in order to discover the clinical outcome in 80 of these cases with contradictory serology results. Twelve infants were referred for duodenal biopsies, mainly due to their physician's approach, claiming that when clinical features are present, one positive serology measurement is an adequate indication for performing biopsies. Celiac disease was diagnosed in six cases (50%), as indicated by specific histological characteristics of villous atrophy according to the modified Marsh criteria (11) . In the remaining six cases, the biopsy findings were negative for celiac disease. The clinical findings and DGP concentrations of these 12 infants were similar to those of all other infants. Furthermore, in the 12 infants who underwent biopsies, the DGP concentrations were not a prognostic factor for indicating biopsy outcome. The DGP concentrations measured in the biopsy-positive infants did not differ significantly from those measured in the biopsynegative infants (ranges of 23 to 61 U and 25 to 95 U, respectively).
Serological follow-up was performed for 68 infants who had not undergone biopsies, over a period of between 2 weeks and 1 year from the initial testing date. The tTG concentrations remained negative in all 68 individuals. Surprisingly, the DGP concentrations declined in 49 (72%) individuals, of whom 44 (65%) became negative without maintaining a gluten-free diet (GFD). Since the follow-up intervals were not consistent among all infants, we investigated the time it took for DGP levels to become negative, namely, the first measurement under the cutoff value of 20 U (n ϭ 44). DGP turned negative within 1 month in 8 (18%) cases, within 4 months in 17 (39%) cases, within 8 months in 11 (25%) cases, and within 1 year in 8 (18%) cases. We selected the patients with strong positive (Ͼ40 U) and moderate positive (30 to 40 U) initial DGP levels and looked into the time it took for Ab levels to decline to low positive (20 to 30 U) and negative (Ͻ20 U) levels. Table 1 demonstrates the changes in DGP levels in 20 patients with initial strong positive (n ϭ 10) and moderate positive (n ϭ 10) DGP concentrations and the subsequent measurements during the 12-month follow-up period. Sixteen patients turned negative, while DGP in patients 7, 11, and 13 declined to low positive levels. DGP in patient 8 declined from strong positive to moderate positive levels. The additional low positive DGP samples (n ϭ 29) (not shown in Table 1 ) exhibited similar rates of Ab decrease. Initially high DGP concentrations (Table 1) and the age of tested infants (data not shown) were not associated with the rate of Ab decline.
Among the 68 samples in the follow-up group, DGP concentrations increased in 13 (19%) cases, and in six (9%) cases, DGP was not measured during the follow-up visit (Fig. 1) .
The high percentage of DGP-positive/tTG-negative results raised questions as to the population studied. Further inquiries into the medical records of these infants indicated that the presenting clinical symptoms did not differ significantly from those of biopsy-proven celiac children (10) . In the majority of cases (64%), the clinical symptoms persisted throughout the follow-up period. The most frequent symptom was failure to thrive (27%), followed by diarrhea (15%), respiratory infections (13%), other gastrointestinal manifestations (9%), viral and bacterial infections (9%), unexplained fever (4%), anemia (3%), feeding problems (3%), and elevated liver enzymes (1%). Nutritional deficits, such as those shown by folic acid, vitamin B 12 , hemoglobin, and iron levels, were not measured consistently throughout the follow-up period.
We found these observations quite challenging. As a clinical laboratory, we are confronted daily with physicians questioning how to respond to DGP-positive/tTG-negative results. According to our experience, a single measurement of positive DGP may lead to the performance of unnecessary, invasive, and costly biopsies. Our recommendations are to continue serological follow-up and HLA testing when possible. According to the accepted understanding of celiac serology, it does not seem reasonable that true celiac patients demonstrate a decrease in Ab levels without a GFD (16) . However, one should bear in mind that of the 80 infants for whom we have information, six (7.5%) were actually diagnosed with celiac disease during their 31 Negative a The table shows results for the 20 infants whose initial DGP concentrations were strongly positive (Ͼ40 U) or moderately positive (30 to 40 U). The DGP levels became low positive (20 to 29 U) or negative (Ͻ20 U) during the 12-month follow-up period, without maintenance of a gluten-free diet. All infants were tTG negative. Assay cutoff is 20 U.
VOL. 17, 2010 NOTES 885 first year of follow-up. DGP was the only serological marker which picked up the biopsy-positive infants and, as such, cannot be dismissed from our laboratory menu. Furthermore, DGP remained positive with intensifying concentrations in 13 infants. A longer period of follow-up would better estimate whether additional celiac infants would be revealed. The sensitivities and specificities of the DGP assay vary significantly (1, 8, 13, 14) . In our current observations, DGP exhibited a transient appearance, thus suggesting low specificity for celiac disease, as opposed to previous reports (18) . Perhaps the observed decreased specificity is due to the lowrisk population attending our outpatient clinic. Due to the heterogeneous nature of celiac disease and the increasing awareness in the medical community, a wide range of clinical conditions may prompt physicians to check for celiac serology (4, 15) . The presenting symptoms of the DGP-positive/tTGnegative infants could indicate celiac disease but are common in many other disease states as well. Furthermore, a recent Swedish study described 3,736 individuals with positive celiac disease serology with normal mucosa (9) . In order to further assess DGP's specificity, we tested 38 serum samples from children Ͻ2 years old with no clinical indications suggesting celiac disease. All 38 samples were negative for DGP. These findings emphasize the need for continuous serological follow-up of the DGP-positive/tTG-negative infants, especially when clinical findings are suggestive of celiac disease.
In contrast to the 152 cases of DGP-positive/tTG-negative infants, only one infant had DGP-negative/tTG-positive results. This infant had been diagnosed with celiac disease in the past and was on a GFD. The DGP concentrations declined and became negative more rapidly than the tTG concentrations. This difference in Ab kinetics has been described earlier (2, 8) .
To conclude, positive DGP in the absence of tTG occurred frequently in infants Ͻ2 years old. In the majority of these cases, DGP declined without a GFD. Larger prospective studies are needed for calculating the sensitivities and specificities of DGP assays in comparison to biopsy findings. Our retrospective observation emphasizes that positive DGP results should not call for immediate performance of biopsies but, rather, warrant serological follow-up. Additionally, clinical checkups, monitoring of growth and weight gain charts, records of family history of celiac disease, and possibly, HLA testing, could all assist the physician when deciding whether to consider or reject biopsies in these infants.
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